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Despite important progress during recent decades, perinatal mortality is still a problem of major national importance. Today nearly 3 per cent. of all births result in perinatal death. To reduce this loss requires a better understanding of the way in which a large number of inter-related social and medical factors influence perinatal mortality risk.
We are developing a series of studies to separate and examine the effects of these factors. For this purpose we shall employ a method of multivariate statistical analysis. The present paper discusses this method and illustrates it by analysing the effects of maternal age, parity, and social class. (Our social class categories are based on husband's occupation, according to the classification of the Registrar General (General Register Office, 1951) ).
The data used in these analyses was provided by the Perinatal Mortality Survey (Butler and Bonham, 1963) . During one week in March, 1958 The first section of this paper presents the crude effects on perinatal mortality of maternal age, parity, and social class. The interdependence among these three factors is assessed in the second section. We then discuss the inadequacy of studying the crude effects and explain the methods of "adjusted deviations". The crude effects of each factor and the effects which remain after eliminating the influences of the associated factors are compared. A final section indicates other studies currently in progress. * Heady, Stevens, Daly, and Morris, 1955; Morris and Heady, 1955a, b; Heady and Heasman, 1959) . This was further confirmed by the Perinatal Mortality Survey. To answer these questions we might try to look at more detailed information showing perinatal mortality rates by age-parity or age-parity-social class combinations. Doing so, however, has three disadvantages. First, it is difficult for the eye and mind to abstract and assimilate this much data. If the breakdowns which we have used were employed, an ageparity Table would require 35 separate rates while an age-parity-social class Table would require 210. The second problem arises from the small numbers of births and deaths that would be assigned to many of the combinations. The estimated rates for these combinations would be subject to very large sampling error and would be of little value. The third problem results from these first two. Although detailed breakdowns would be possible for two or three factors, the problems of interpretation and sample size would rapidly become worse as additional factors were added. The problem of small numbers for individual combinations would also be an important drawback in the use of an index number method of calculating standardized rates (Daly and others, 1955; Benjamin, 1959 As stated above, the effect of adjustment is most substantial for women less than 20 years old.
Parity and social class each make a separate contribution to the risk of this age group. The social class adjustment indicates that much of the observed high risk of these younger women reflects their social class. Adjusting for parity alone shows that the risk of women less than 20 is not different from average despite their unfavourable social class distribution. This way of separating the effect of age from that of parity and social class may be helpful in providing clues to the physiological nature of perinatal mortality risks and in indicating the directions in which preventive measures might be most usefully developed. The evidence is that, contrary to common observation, youth itself is an asset rather than a liability.
The risk of women aged 20-24 is also increased by their parity and social class distribution. After adjustment for these effects, we see that this is the least risky age group. In contrast, women aged 25-29 have a parity and social class composition which decreases the average risk. Instead of being the most favourable group, adjustment shows that these women run a greater risk than those aged less than 20. Similarly, women aged 30-34 have a social class-parity adjusted risk which is somewhat higher than the crude risk.
For women aged 40+ the effect of adjustment is slight. While parity is seen to contribute to the observed high risk, the social class-parity adjusted risk is still nearly twice the average.
PARITY
The adjusted effects of parity are presented in Table III and Fig. 2 (opposite) . Thecrude deviation for In addition to perinatal mortality we shall study the factors affecting such things as birthweight, gestation, toxaemias of pregnancy, and complications of delivery. The problems and risks of primiparae will receive separate analysis. Special studies will also be devoted to women delivered at home and those transferred to hospital during labour.
The available information includes details of the care received by mothers before and during delivery. The effects of care on maternal health and perinatal risk can therefore be studied. We shall also analyse the factors influencing the care that mothers receive.
A knowledge of the way in which various factors affect perinatal mortality can be used to assess the risk of individual cases. This method of evaluating perinatal mortality risk, illustrated with a model incorporating age, parity, and social class information, is described by Feldstein (1965b) .
SUMMARY
A multivariate statistical method is described for assessing the factors which influence perinatal mortality, and it is applied to the analysis of the effects of maternal age, parity, and social class. The study uses data on 16,994 single births and 7,117 perinatal deaths collected by the Perinatal Mortality Survey during a period in 1958. The interdependence of the three factors makes mortality rates for specific age groups, parities, and social classes of little value. The statistical adjustment process separates the specific effects of each factor from the others. Crude rates for age and parity sub-classes are shown to be misleading. In contrast, the social class gradient of crude perinatal mortality rates is not altered by adjusting for the effects of age and parity. The paper concludes with an outline of studies in progress.
We are grateful to several people for their contributions to this paper: Mr A. Ut is an unobservable stochastic error term. The method of estimating the as is discussed by Feldstein (1965a, b) . We now take these estimates (a, ... a6) as given and show how the adjusted percentage deviations in risk by age are derived.
The coefficients a,, a2, and a2 are estimates of the effects of perinatal mortality risk of the mother being in age groups I, II, III after "eliminating" the effects of parity (the effect of being in the omitted age group IV is implicitly zero). To find the effect of being "average" with respect to age, we calculated the weighted mean of the three as, weighting by the fraction of the total number of mothers in each age group; thus the age effect in the "average" age group is: a* =-(a1n1 +a2n2+a3n3), N where nf is the number of women in age group i and N is the total number of women. Note that this definition of the effect of being "average" with respect to the factor being studied can be applied to qualitative factors such as geographical regions or past obstetric history. A woman who is average with respect to both parity and age would have an expected perinatal mortality rate of 33 58 per 1,000 births. By being in age group I but "average" with respect to parity, she increases her risk by (a1 -a*); this may of course be negative. Expressed as a percentage of the mean risk the adjusted percentage deviation of women in age group I is: a1 -a* 33-58 xlOO.
Since a* is a weighted mean of the coefficients a, so is (a1 -a*); we may therefore estimate the standard deviation of (a1 -a*)-and therefore approximately of the adjusted percentage deviation-from a knowledge of the variances and covariances of the coefficients a, statistics which can be derived in the process by which the axs are calculated. This method and other aspects of the calculation of the adjusted percentage deviation are discussed more fully elsewhere (Feldstein, 1965a, b 
